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Experiments made with cold water showing the different 
water levels and the forming of vertices as dependent 
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AUTHORS: Baldina, 0.M. (Candidate of Technical Science) and 
Baytina, Ts.M. (Engineer) 


TITLE: The Condittons’ of Vortex Formation in the Drums of Steam 
Boilers (Usloviya obrazovaniya vikhrevykh voronok v 
barabanakh parovykh kotlov) 


PERIODICAL: Teploenergetika, 1958, Nr 9, pp 39 - 45 (USSR) 


ABSTRACT: Steam sometimes enters the downflow water-tubes of boilers 
along with the water, and can upset circulation in the 
tubes. Part is carried along with the water in the form 
of bubbles, but sometimes vortices or funnels of steam are 
drain dcwn into the tubes. This article describes a 
study of the conditions of formation of these vortices 
using water/air models. The amount of information that 
could be obtained from a single down-flow tube is limited, 
so tests were made with a model representing a multi-tube 
drum installation, which is illustrated diagrammatically 
in Fig 1. Investigations were made with bundles of down- 
flow tubes of 62 and 100 mm diameter and with single down- 
rae pipes as up by mn eianeter the water being 

Cc circulate roug @ system by a pump with an output of 

ard-1/6 500 cu.m/hour. Compressed air was delivered to the 
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headers of the rising tubes. The drum was of 1000 mm 
diameter, 2 m long, with ends formed of transparent 
plastic. Arrangements were made to control and measure 
the flow of water. Another smaller model was also used 
to study the effect of barriers of various kinds near the 
down-flow tubes. Longitudinal flow in the boiler could 
be made either turbuiant or of uniform velocity field. 

In making tests, the necessary velocities in the down-flow 
tubes were established and the water-level in the drum was 
gradually reduced until it reached the critical value 
beyond which vortices of air would be drawn inte:.the -tubes. 
Typical photographs of vortices forming above down-flow 
tubes are seen in Fig 2. In the case depicted in Fig 2a 
the rate of longitudinal flow is small, the water contuins 
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no air bubbles and the vortex has sharp edges. ~ In Fig 2b 
the rate of flow is greater, the water contains:air bubbles 
which are concentrated round the vortex so that its edges 
are indistinct. The water velocities in the down-flow 
tubes and in the water space of the drum were varied over 
wide Penpen tor each diameter of tube and each type of 
longitudinal flow. Curves. were thereby constructed of 
the critical levels, and are of the kind shown in Fig 3: 
It will be seen that the higher the longitudinal veloc ty 
the lower the critical lavel, but this method of preventing 
vortex formation can only be applied when there are no steam 
bubbles in the water volume. typical graph showing the 
variation in critical level with velocity for various tube 
diameters is given in Fig 4 and the relative critical levels 
as functions of the rate of longitudinal flow in the drum 
eppest in Fig 5. Besides depending on the flow in the drun, 
the formation of vortices is affected by the position of the 
tube relative to the end surfaces of the drum. Tests in 
which channels were fitted into the drum showed that the 
shape of the walls and cf the bottom of the channels had no 
Card 3/6 &Ppreciable influence on the critical level. It is believed 
that the data of Fig 5, obtained with cold water, can be 
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related approximately to other pressures, When the- tip 

of the vortex reaches the mouth of the down-flow tube the 
pressure reduction there is equal to the weight of the 
columns of liquid and gas at the corresponding level. On 
this basis, an expression is given for correcting the values 
obtained from Fig 5 in cases when the pressure is altered. 
However, the use of tests on models to calculate what will 
happen dn full-scale boilers still needs to be verified in 
pra:tice. When water was introduced from the sides, so 
that fiow wag turbulent, waves were always set up on the . 
surface of the water in the boiler and the formation of 
vortices was prevented. It is concluded that ths risk of 
vortex formation applies only to down-flow tubes lesated 
near the ends of the drums, particularly if these are of the 
large diameter found in high-output boilers, Tests were 
made on the small installation to determine the effect on 
vortex formation of various kinds. of barriers and protective 
devices. Details are given of the types of barriers used 
anc their influence on the critical level can be seen from 
the results charted in Fig 6. In some cases. the critical 
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depth can be halved, but such barriers can only be used 
provided that steam/air mixtures are not formed near then, 
The effect of boxes, such as are used in constructing the 
salty sections of boilers, was studied on models, and cases 
in which they can promote vortex formation are described. 
A Photograph of a vortex being drawn into a tube with a box 
above it is show in Fig 7. ‘Tests were also made with 
different kinds of gratings, installed above the tubes, 
Two photographs of vortex formation near such gratings are 
shown in Fig 8, Recommendations are made about the esipn 
of gratings, the use of which can halve the critical level. 
The results of the above tests were partially confirmed by 
tests made by the Central Boiler Turbine Institute on a 
Babcock & Wilcox boiler with an output of .165 tons/hour at 
a pressure of 65 atms installed ir. a power station. The 
down-flow system of this boiler consists of two stand-pipes 
530 mm diameter located at the ends of the drum. Steam/ 
weter mixture from the screens is drawn into the cyclones : 
i the drum, Calculations by the graph of Fig 5 show that - 
th necessary height of water to prevent vortex formation 
‘Card. 5/6 - ise ee ae a 
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TITLE: The Influence of Devices Inside the Drum on the 
Entrainment of Steam in Downflow Tubes 


PERIODICAL: Teploenergetika, 1959, Nr 9, pp 46-50 (USSR) 


ABSTRACT: To prevent steam entrainment in the downflow tubes of 
boilers it is necessary to disperse steam bubbles in the 
water in the drums, and to ensure that deep vortex 
funnels are not formed above the downflow tubes. These 
requirements are hard to fulfil and sometimes devices 
inside the drum hinder reliable Separation of steam. 
Tests on models have shown that vortex funnels can form 
when water reaches the downflow tubes from one side only, 
aS can occur when salty sections are provided inside the 
drum, When delivery is from one side only, particular 
care must be taken to avoid the formation of irreguiari- 
ties in the flow of water which encourage the formation 
of vertices, If unperforated plates are installed above 
the downflow tubes and below water level, steam accumu- 

Card 1/6 lates beneath them and is entrained from time to sime. 

A photograph of this effect, taken on a model, mado during 
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The Influence of Devices Inside the Drum on the Entrainment of 

Steam in Downflow Tubes 
Studies of the salty section of a boiler type TP-230, is 
Shown in Fig 1. It is particularly difficult to prevent 
entrainment of bubbles of steam which have not separated 
from the water volume of the boiler. In this respect 
the method by which the steam/water mixture is introduced 
into the drum and the rates of flow towards the downflow 
tubes are particularly important. Attention must be 
paid to the point of connection of steam delivery and 
screen tubes to the drum, and also to the pattern of flow 
through the devices in the drum. The conditions of gas 
entrainment with several typical types of device inside 
the drum were invest. gated at atmospheric pressure on a 
model of a drum 2 metres long, and 1000 mm diameter, 
described in Teploenergetika Nr 10, 1955, and Nr 9, 1958. 
The arrangement of the riser tubes, that delivered a 
water/air mixture to the drum and of the downflow tubes, 
is described. Most of the tests were made with downflow 
tubes 100 mm diameter. Entrainment was so great in the 
absence of barriers or other arrangements that there was 

Card 2/6 no need to study this case. The case illustrated in 
Fig 2a in which e vertical barrier is installed in the 
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drum near to points of mixture delivery was first studied, 
This arrangement is commonly used in steam separating 
Systems. Information is given about the results : 
obtained with this arrangement; it was unsatisfactory 
unless additional arrangements were made to guide the 
flow to the downflow tubes. The next arrangement tried 
is that illustrated in Fig 2b, in which a barrier cas 
installed below water level to prevent aerated water from 
flowing directly into the downflow tubes. Most of the 
air was separated from the water as the flow turned round 
the barriers, Some air was still entrained in the down- 
flow tubes, particularly at high rates of flow, Examples 
are mentioned in which similar devices have operated well 
in service. The barriers Should be installed in such a 
way that when the water is at the lowest level in the 
drum the rate of flow over the 'weir' formed by the 
barrier is not greater than 0.3 m/sec; otherwise the gas 
will be entrained from the surface, as illustrated in 
Card 3/6 Fig 3. The use of a submerged perforated Plate as shov. 
in Fig 2B was also investigated; dimensional details ATS 
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in Downflow Tubes 
given. This device proved useful, and at all rates of 
flow the water surface under the plate remained calm. At 
high rates of flow the air was uniformly distributed over 
the sheet and at low rates of flow it was concentrated in 
particular places, A typical photograph taken with the 
perforated sheet in place is shown in Fig 4. If the rate 
of water flow is too high, severe entrzinment occurs and 
air/water mixture enters the downflow tubes, as shown in 
Fig 5. A graph of the approximate experimental volumetric 
air content in the downflow tube as a function of the 
water speed in the main volume and in the tube is given in 
Fig 6. fates of flow in the downflow tubes employed in 
modern boilers correspond to average entrainment 
conditions in the graph of Fig 6, However, such a 
comparison is necessarily somewhat arbitrary because it 
depends on the physical properties of the liquid and tha 
gas, The use of cyclones inside the drum, as illustrated 
in Fig 2, was next investigated, The cyclones used were 
typical of Central Boiler Turbine Institute practice; the 

Card 4/6 diameter of the cylindrical part was 290 mm and the 

dimersions of the outlet 250 x 60 mm. Different numbers 
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in Downflow Tubes ee 

and arrangements of cyclones were used. A photograph of a8 

the flow of water leaving the bottom of a cyclone at the 

rate of 33 m3/hour is given in Fig 7. At higher rates 

of flow all the water in the drum is filled with small 

bubbles, By directing the outflow from the cyclone along 

the water Surface, the separation of air from the water 


number of examples are then given of qualitative agres~ 

ment between processes occurring in the model and those 

in actual boilers, Comparison of the resistance of 

downflow tubes during gas entrai.ment on an atmospheric 

pressure model and oma boiler type TP-230 at 110 atm 

and on a boiler type TP-240 at pressures of 120 to 185 
Card atm shows that the resistance increases considerably with 
5/6 increase in pressure, As the pressure rises it decores 

more difficult to separate the Steam and water, From 
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Card 6/6 


this fact practical conclusions are drawn about the 
Selection of drum diameter and of water level in the 
drum. It is particularly important to maintain a high 
water level at high rates of Steaming, when the rate of 
water flow through the drum is greatest. ‘The use of 
cyclones inside the drum promises to be very nelpful in 
reducing steam entrainment. 

There are 7 figures and & Soviet referencas. 


ASSOCIATION: Tsentral'nyy kotole turbinnyy institut 


(Central Boiler Turbine Institute) 
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AUTHORS : Povolotskiy, Ye.G.,. Dovgalevskiy, Ya.M., Baytina, V.K, 
TITLE: On the speed of cooling of magnico alloys 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
metdllurgiya, no.1,' 1963, 120-124 


TEXT: Cast sp AxKo 4 (Anko 4) 
(13.8% Ni, 8.4% rest Fe) were used to 
study the relati the magnetic Properties and the 
f cooling and different 
duction was measured ball 


the rate of’ cooling 
was varied in one temperature range, while kept constant in the 


Card 1/4 4 
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other, A magnetic field of 1 
'* below 800°C; 


; » and maintaining a constant 
20 deg/min) below 800°C. (the optimum from the point of view of 
the coercive force), bring about hardly any change in the coercive 


force but lead to a drop in the residual 


and the maximum coercive 
5 to 20 deg/min below 
800°C, both these values to be 
increased le magnetic energy — 
(BH) max: ics achieved by ordinary 
d by the state of the 
perature ranges, above and below 800°C, 
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speed for the entire temperature range cannot be justified, The 
dislocation density results, which are in full agreement with the 


which gives the optimun residual induction. The optimum cooling 
rate for obtaining a maximum residual induction is the one which 


during heat treatment, It will then be possible to achieve a 
single critical rate throughout the entire cooling range. Its 
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' value will be low, thus permitting heat treatment of magnets of 
varying cross-section using a single set of conditions. Alni 
alloys are usually subjected to rapid cooling from 1150 to 1200°C 
in boiling water, or to normalizing, to obtain maximum coercive 
force. However, the residual induction is low and the critical 
rate governs only the extent of low temperature decomposition 
Bo —> B + Bo. It is possible that slower cooling to the 
temperature at which this decomposition begins would lead to an 
increasé in the residual induction, There are 3 figures, 
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Effectiveness of @ magnetic field in the thermo ' 
magnetic treatment 
of Alnico-typs alloys, Metalloved. 4 term. obr, met, no.ll: 


10-14 N '83, (MIRA 16:12) 
1. Saratovskiy politekhnicheskiy institut, 
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BAYTKANOV, K, A. Cand Agri Sci --(diss) "Dynamics of the Condi tone 

of the Productivity of the Southern Carbonate Chernozenes of the 
Okmolinsk Oblast After the Winning of Virgin Soi7.," Alma-Ata, 1960, : 
283 pp, 200 copies (Kazakh State Agricultural Institute, Chair of Soil 

Studies) (KL, 47/60, 105) 
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Preventing tooth damage of esophageal bougies. Vest.oto-rin 
17 no.3:71 My-Je '55. (MLRA 8:9) 


1. Is oto-laringologicheskogo otdeieniya bol'nitsy imeni 
Semashko, Baku. : 
(SOTRITION, 
tube feeding prev. of bougie damage with teeth) 
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Diagnosis and treatment of tub 
erculosis of the to ° 
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1. Is Tuberkmleznogo. di 
fmeni Myaanikova, Tak, spansera no-l 1 Tuberkhlesnogo Sanatoriya 


(TONGURE~~TUBERCULOS IS) 
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Mechani sine the loadi 
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(MIRA 17:10) 
1. Glavnyy mekhanik Stroitel1! 


ene nogo upravleniya 1 tresta Ukrgaaneftestroy, 
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SOV/97~-58-11-3/11 
Precast Reinforced Concrete Constructions Used for Underground 
Sections of Industrial Buildings. 


slabs have thin reinforced concrete walls with flanges 

on all sides and one rib in the centre. The circular 

floor slabs serve as additional strutting for the well. 

They are supported on columns so that no weight from the 
floors is transmitted onto the outer wall. The precast 
reinforced concrete seguents (Fig.35) have the following 
dimensions: 313 x 0099 x 0.65 m; weigh up to 5 t, and are 
made of concrete mark 300 with welded mesh reinforcement. 
The segments_are calculated to withstand a maximum loading 
of 40 tons/m*. The wall of the segmental slab has a 
thickness of 15 om. The ribs are 15 x 65 mm in cross 
section. The slab of the segment is provided with 2 
openings of 63.5 mm in diameter which are used for placing 
the grout between the wall and the excavation. The segments 
are bolted together with bolts for which 41 mm diameter 
openings are provided in the ribs. Waterproofing is 
obtained by addition of 2% to 3% sodium aluminate to 

this concrete back-filling. The latter has a thickness of 


15 to 20 cm. Fig.4 illustrates the process of construction. 
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The ground is first excavated and an in-situ reinforced 
concrete wall is constructed. The segments are then 

fixed to the underside of this retaining wall forming a 
ring. Further segments are added as soon as the excavation 
makes this possible. The construction of a skiphole for 
the Almenyanskiy Ferro-Alloy factory 1s shown in Fig.5. 

Details of this underground structure are also given. 
Advantages of this construction consist in the possibility 
of being able to use precast units, to mechanise all 

labour, saving time, reduction in the volume of excavation, 
and a considerable saving in reinforcement. There are 

5 figures. 
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Water tower with precast ‘reinfo 
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1, Giprostal!, 
(Water towers) (Precast conorete construction) 
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(Foundations) (Steel industry--Bquipment and supplies) 
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(Military education) 
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VNIITB NO.1233=12 
Safety problems in using casing lines. Trudy (MIRA 15:5) 
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